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December 21, 1987 


City-County Solid Waste Study Committee 
c/0 City of Helena 

geo North, rark 

Helena, MT 59623 


Re-e oenitary bandiill Siting Study 


Dear Committes Members: 


We are pleased to submit this Phase One Report concerning the 
location of a new sanitary landfill to serve the southern portion 
of Lewis & Clark County. As a result of the efforts conducted by 
Damschen & Associates, Northern Engineering and Testing and the 
study committee members, we have identified five (5) candidate 
areas that have excellent potential for siting a new landfill. 


We look forward to your review of this report as well as the 
continued efforts that will be conducted in Phase Two of the 
project. If you have any questions or comments, please contact 
me at your earliest convenience. 


Sincerely, 


DAMSCHEN & ASSOCIATES 
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Barry E. Damschen, P.E. 
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PART ONE 


INTRODUCTION 


l EXISTING WASTE DISPOSAL CONDITIONS 
A. Dispose! Bacilities 


In southern Lewis & Clark County there are two primary sanitary 
landfills that accept and dispose of solid waste. One site is 
operated by the City of Helena and is located within the City 
limits on land leased from the Burlington Northern Railroad. In 
addition to the wastes generated in the City, wastes from East 
Helena, Fort Harrison, private contractors and individuals from 
outside the City are accepted for a fee. 


The second primary landfill in the area is operated under the 
jurisdiction of the Scratchgravel Sanitary Landfill District. 

The District encompasses the majority of the unincorporated areas 
of extreme southern Lewis & Clark County. All members of the 
District are entitled to use the District’s sanitary landfill 
located AREA ata three miles north of Helena near Green 
Meadow Drive. 


In addition to these two sanitary landfills, the City of East 
Helena operates a Class III disposal site. This site is located 
one-half mile west of East Helena and is limited to only Group 
III wastes which includes demolition and construction debris, 
trees and other inert materials. This landfill is limited in use 
to the residents and businesses located in East Helena. The 
majority of the waste generated in East Helena including all 
putrescible wastes are transported to the City of Helena’s 
landfill using the City of East Helena’s packer truck. 


B. Waste Quantities 

To identify the quantity of wastes currently being handled in the 
area, the City of Helena, City of East Helena and Scratchgravel 
Landfill District officials were contacted. Based on conversa- 
tions with and data provided by each jurisdiction, the following 
waste quantities were identified: 


1. City of Helena Landfill 


The City of Helena landfill is one of very few disposal 
sites in Montana where all wastes that are deposited at the 
site are initially weighed and recorded. The weight receipt 
records for the past several years were provided by the City 
to the consultant. As a result of this data it was deter- 
mined that approximately 30,000 tons of waste are deposited 
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annually at the landfill. A breakdown of the waste brought 
to the landfill in 1986 is as follows: 


City of Helena Landfill Quantities 


Approximate Approximate 
Transportation Number of Annual 
Pe edhind ooh 1p dlr ee woacs. * longer 6s 
Packer Trucks 4,700 19,500 
Others 29,000 LO #500 
Total a3, (G0 . 30,000 


2. scratchgravel Landfill 


The officials of the Scratchgravel District indicated that 
no vehicles that enter the landfill are weighed. The atten- 
dants do, however, keep records of the number of packer 
trucks that use the site but no day to day records of the 
number of other types of vehicles are kept. Based on the 
records available and through subsequent conversations with 
the landfill supervisor, it was estimated that approximately 
10,000 tons of waste are deposited at the Scratchgravel 
landfill annually. An estimated breakdown of this waste is 
indicated below: 


ee ee 


Estimated Waste Quantities 


Approximate Approximate 
Transportation Number of Annual 
WY M6deSERle sialioads °. ecTomage ne 
Packer Trucks 700 3,000 
Other 855000 £2006 
Total ao 400 10,000 
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As previously indicated, the City of East Helena transports 
the majority of the wastes generated in East Helena to the 
Helena landfill (approximately 1,400 tons annually). The 
remaining Group III type wastes that are deposited at the 
East Helena Class III site are estimated to represent only a 
few hundred tons per year. An accurate account of this 
waste is not recorded. 
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ll. FORMATION OF STUDY COMMITTEE 


In 1985 the local officials in the City of Helena and Lewis & 
Clark County determined the need to investigate long range solu- 
tions to solid waste disposal in the southern portion of Lewis & 
Clark County. This was in light of the fact that both the 
Scratchgravel and City of Helena landfills are reaching their 
useful life. Estimates indicate that both sites will become 
fully utilized in approximately five years. 


To study the solid waste disposal alternatives in the area, the 
City-County Solid Waste Study Committee was formed through a 
joint resolution by the City of Helena Commission and Lewis & 
Clark Board of County Commissioners. The two entities then 
appointed members to serve on the study committee. The current 
study committee members are listed in the preface of this report. 


Initially the study committee updated a 1981 solid waste resource 
recovery study. This update concluded that a resource recovery 
waste to energy facility is not economically feasible in the 
Helena area at this time. Based on this, the study committee 
determined that the efforts should focus on locating a new land- 
fill site. 


lll SCOPE OF SERVICES 


In May 1986 the committee issued a Request for Proposals to 
qualified consultants to conduct a detailed landfill siting 
study. After review of several proposals the committee retained 
Damschen & Associates to conduct the study. The study was in- 
itiated in February, 1987 with a public meeting to present the 
scope of work and procedures that would be followed for locating 
a new landfill site. 


The scope of work for this project is divided into two phases. 
The initial phase focused on a preliminary screening analysis 
whereby unsuitable areas were eliminated due to hydrogeologic and 
land use considerations. The work in Phase One culminated with 
the selection of five areas that meet all preliminary screening 
criteria and correspondingly warrant additional investigations 
and analysis. This report summarizes the analysis that was 
conducted for this initial phase. 


Upon review and approval of the work contained in this Phase One 
Report, by the study committee, the consultant will proceed with 
Phase Two of the landfill siting analysis. The second phase work 
will include a detailed investigation and cost analysis of the 
five areas that were selected in Phase One. As a result of this 
work, recommendations will be formulated concerning the most 
preferred landfill site(s). 


The initial task that was conducted by the study committee and 
consultant was to identify the limits of the area in which the 
location study would focus. After review and discussion by the 
committee, an area that basically encompasses a 20 mile radius of 
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Helena was selected. The approximate boundaries of the study 
area are Winston to the southeast, the Missouri River to the 
northeast, the Gates of the Mountains to the north, Canyon Creek 
to the northwest, the Helena National Forest boundary to the west 
and Clancy and the Helena National Forest boundary to the south. 
The location of this area is depicted on Figure 1. 
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PART TWO 


INITIAL SCREENING ANALYSIS 


ih , 
Ne 


ered 
hen 


ey 


A oe 
AN | 
i uf 


ih A iN 
A ie i 


\) 


Rex 
Nh 


Weal ; Ls el mi 
hp Ie} th 


q f, i ; ’ ] k Rh 
es ’ ; eA : : i " 46 ‘ok ¥ 4 f Ir ‘y mM) 


* i 


ver 


al 
Ma ben an 


Pale | 


if ry 
Pet 

yoo 
aU it Ab | 


PHA 
} i t Ce Su 
j oe Iie ay sera at Ki fy P f y set , okie n 


" eral 


Va 

1 
yaaa 
an Bn 


Feat 
mh at Veit 


BY is See ay 
Hae su 10 jt 
| NI APH yep i94 

a lee OT A 


Cut Tie 


X be event 
ees bat 4 t 
' OM OO POM My: a 
aE i M) i 
FEB A ie 
ruie.l: iy 
MMI) \ : i) in i" 
bates Be i oe | bua Pune git. t) wert i t 
ieee actin IS aM Rd i 
Mi 4 r oni 4 F 1 sf 
Neral ‘ i on, J j { i 5; 
el oe 
’ : f i 
a F 
y ! 


ri 
A 


p ' ] Ay 9 ah F ii ee 
f wid } { i \ 
my AN trad Mey Mey : Jeli 
, f 7 : ’ i 
ey ey, uid ids a n 
ht Path 
NE i 7 nit v i 
J ! iy ri 
oy Lelia ? 

vitae | Sil 1 
vee igh)! } 


PART TWO 
INITIAL SCREENING ANALYSIS 


l. GENERAL 


Initially in the project, the study committee and the consultant 
formulated procedures which the landfill analysis and selection 
would follow. The initial step that was developed involves the 
screening or elimination of areas that are not suitable for 
landfilling wastes. The primary objective of this screening 
process was to reduce the large land area within the study area 
boundary to a manageable number of candidate areas that have a 
higher probability of containing suitable landfill sites. 


ll. DEVELOPMENT OF CRITERIA 


Initially for this process the consultant developed a list of 
criteria that are applicable for evaluating potential landfill 
sites. The criteria were developed to meet the following objec- 


tives: 


* protecting public health and environmental values; 
* satisfying regulatory requirements; 


* compatibility with community values and socio-economic 
impacts; and 


* minimizing site development costs and transportation 
distances. 


The consultant’s list included nine hydrogeologic related cri- 
teria, four surface water related criteria, sixteen socio- 
economic related criteria and seven additional criteria that 
generally relate to or could possibly affect the environment. 
These criteria are summarized on Table 1. 


The thirty seven various criteria were then submitted to the 
study committee for review. Based on this review, seven specific 
criteria were then determined to be quite significant and thus 
were identified as "Mandatory Criteria”. The committee and con- 
sultant agreed that any particular parcel of land that does not 
meet any one or more of the seven Mandatory Criteria would be 
eliminated from further consideration. The seven Mandatory Cri- 
teria and minimum requirements for each are summarized on Table 2. 
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TABLE 1 


LANDFILL LOCATION STUDY SITING CRITERIA 


i, Hydrogeology & Geology 
Depth to Water 
Depth to Bedrock 
Slope 
Surficial Materials (Type & Depth) 
Permeability of Base 
Aquifer Media 
Ground Water Use & Quality 
Distance to Domestic Wells 
Seismic Risk Zones 


fie noUrLabe wNabers 
Flood Plains 
Wetlands 
Public Surface Water Supply Watershed 
Distance to Major Spring, Irrigation Ditch, Lake, etc. 
Above Site Drainage Considerations 


III. Socio-Economic Considerations 
Proximity to Airport 
Current Land Use & Zoning 
Land Use Potential 
Proximity to Population Density (Aesthetic Factor) 
Proximity to Population Density (Convenience Factor) 
Distance from Major Roadways 
Size of Parcel 
Utilities 
Transportation Network 
Land Ownership & Availability 
Scenic Values 
Jurisdictional Constraints 
Site Development Costs 
Site Operational Costs 
Transportation Costs 
Total System Costs 


IV. Qther Environmental Considerations 
Climatology 
Air 
Noise 
Vegetation 
Wildlife 
Cultural & Historical 
Threatened Species 
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TABLE 2 


MANDATORY SCREENING CRITERIA 


CRITERIA 


Hydrogeologic & Physical Considerations 


Floodplains 


Depth to Groundwater 


Wetlands 


Public Water Supply 
Watershed 


Depth to Bedrock 


Land Use Considerations 


——S eee 


Current Land Use 


Proximity? COMALYROrL 


MINIMUM REQUIREMENTS 


Areas not within the 
floodplain of any stream 
or river 


Areas with groundwater 
NOL LeEssetnaneree. vo eco 
surface 


Areas not within any 
designated wetland 
area 


Areas not within the 
direct watershed of any 
public surface water 
supply impoundment 


Areas with bedrock 
not less than 8 ft. to 
surface 


Areas not within platted 
or residentially or com- 
mercially zoned areas, 
parks, designated re- 
creation areas or high- 
way R.O.W. 


Areas not closer than 
TO OUGRT CU -to- airport 


runway 
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lll. RESULTS OF SCREENING PROCESS 


The next step in the site selection process was to obtain avail- 
able information concerning the seven Mandatory Criteria. Once 
all available information was assembled and reviewed the study 
area was screened to eliminate the areas that do not meet one or 
more of the Mandatory Criteria. The unsuitable areas with regard 
to the five hydrogeologic and physical criteria were screened 
first. Once those areas were eliminated, the remaining area was 
screened for the two mandatory land use criteria. The areas that 
were eliminated as a result of the screening process are depicted 
on Figure 2. As indicated on the Figure, approximately two- 
thirds of the land area was eliminated from further consideration 
as a result of this process. 


The basic information that was developed for each of the seven 
criteria are summarized below. 


A. Flood Plains 


All area within the 100 year flood plain of any stream or river 
in the study area was eliminated from consideration for potential 
landfill sites. Information on the extent of the 100 year flood 
plain was obtained primarily from the Flood Boundary and Floodway 
Maps of Lewis and Clark County, Montana (Federal Emergency Man- 
agement Agency, 1985). Additional information was obtained from 
the Southeast Helena Hazard Mitigation Plan (Jim E. Richard 
Consulting Services and others, 1986), and Wilke and Johnson 
(1977). In several headwater areas not covered by these maps, 
the 100 year flood plain was estimated using the drainage area of 
streams, aerial extent of alluvial stream deposits on geologic 
maps, and topographic cross-sections of the streams. 


Bs Depth to Ground Water 


A depth to ground water of 12 feet or less was used to define 
areas in which high ground water would preclude placement of a 
landfill. The value of 12 feet was selected as a minimum depth 
of ground water which would be needed to conduct landfill opera- 
tions. Information on ground water depths was obtained from 
numerous published and unpublished sources. Published sources 
include: Schmidt, 1986; Moreland and Leonard, 1980; Wilke and 
Coffin, 1973; and Lorenz and Swenson, 1951. Unpublished sources 
of ground water information include Layne Minnesota Company 
(1971) report to the City of Helena, and numerous well logs from 
the Montana Department of Natural Resources and Conservation. 


c Wetlands 

The Montana Department of Fish, Wildlife and Parks was contacted 
to determine if any designated wetlands existed in the study area. 
Montana does not have a wetland classification for land, however, 
several Wildlife Management Areas are designated. No Wildlife 
Management areas are located within the study area. Other areas 
known to be waterfowl nesting sites, such as the area around Lake 
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REENING ANALYSIS 


AREAS ELIMINATED DUE TO 
HYDROGEOLOGIC & PHYSICAL 
CONSIDERATIONS 


AREAS ELIMINATED DUE TO 
LAND USE CONSIDERATIONS 
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Figure 2 


SITE SCREENING ANALYSIS 


| AREAS ELIMINATED DUE TO 
| HYDROGEOLOGIC & PHYSICAL 
CONSIDERATIONS 


AREAS ELIMINATED DUE TO 
LAND USE CONSIDERATIONS 
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Helena, were already excluded from further study by the depth to 
ground water criteria. 


De Public Water Supply 


Two areas within the study area are within the watershed of a 
public water supply. One area is the small drainage basin above 
the Helena Valley Regulatory Reservoir used for Helena’s water 
supply. The second area is the McClellan Creek drainage basin, 
including Lost, Jackson, and Crystal Creeks. Both of these 
drainages were eliminated from consideration as potential land- 
Pio, Locat7ons< 


E. Depth to Bedrock 


A depth to bedrock of eight feet was considered the minimum 
thickness of soil or alluvium required to operate an efficient 
landfill. Areas with exposed bedrock or with bedrock estimated 
to be less than eight feet below the surface were eliminated from 
consideration. Information on bedrock depth was obtained from; 
Rocio), Knopt (1963), Stickney and Bingler. (1981), Schmidt 
(1986), Stickney (in preparation), Ross (1963), Olsen and others 
(igi?y, and Pardee (1925). 


F. Current Land Us 


Io 


Areas that were eliminated due to current land use considerations 
included the following: Areas located within the City of Helena 
and City of East Helena corporate limits, areas outside the City 
limit boundaries that are platted for residential or commercial 
development, areas that are zoned for residential or commercial 
use and areas that are designated for parklands or recreation 
uses. Although not specifically outlined on Figure 2, areas that 
are located on Federal, State or County highway right-of-ways 
were also eliminated from further consideration. Information 
concerning the location of these platted, zoned and special use 
areas was obtained from the Lewis and Clark County, Jefferson 
County and Broadwater County planning boards. 


G. Proximity. to Airport 


According to Federal Aviation Administration (FAA) requirements, 
Sanitary landfills cannot be located closer than 10,000 linear 
feet from any active airport runway. If this requirement is not 
met, the local jurisdictional entity responsible for the airport 
is not eligible to obtain FAA construction grants to upgrade 
their airport. The only airport in the study area that is af- 
fected by this requirement is the City of Helena Airport located 
between Helena and East Helena. Any areas that are located 
within 10,000 feet from the runway at the airport were eliminated 
from further consideration. 
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PART THREE 


EVALUATION OF CANDIDATE SITES 
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PART THREE 


EVALUATION OF CANDIDATE AREAS 


l. SELECTION OF AREAS 


Upon completion of the site screening for the mandatory criteria, 
the next major task was to select candidate areas for more de- 
tailed analysis and ranking. Initially for this task the consul- 
tant conducted a windshield survey of the remaining areas within 
the study area that had not been eliminated during the mandatory 
screening process. During this survey 16 areas were identified 
as being potentially suitable for locating a regional landfill 
site. The primary criteria that were considered during this 
process included: distance from Helena, proximity to major high- 
ways, proximity to major development and subdivisions, potential 
visual impacts, current land use and hydrogeologic consider- 
ations. 


The general positive and negative aspects of each of the 16 
potential candidate sites were then discussed with the study 
committee in detail. Several of the committee members corres- 
pondingly conducted their own windshield survey of the 16 areas 
as well and identified additional areas that may warrant con- 
Sideration. Once this field work was concluded, the study com- 
mittee and the consultant met once again to finalize the location 
of the sites that would be further evaluated. Based on this 
meeting, eight candidate areas were selected. The general loca- 
tion of the eight areas are depicted on Figure 3. 
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ll. GENERAL DESCRIPTION OF AREAS 


Once the eight candidate areas were selected, the consultant 
assembled more specific information from each area. This infor- 
mation was then utilized to conduct a rating analysis that ranks 
each of the sites relative to one another. Included in the 
following text is a brief description of each of the eight candi- 


date areas. 


A. CANDIDATE AREA A 


Lg Location 


Area A is generally located 1-2 miles southwest of East Helena. 
The site primarily consists of the top end of a major drainage 
that initiates near Interstate 15. The area consist of approxi- 
mately 200 acres and is basically bordered by power lines on the 
northwest, a natural gas pipeline to the northeast, the highway 
from East Helena to Interstate 15 on the southeast and Interstate 
15 to the southwest. The location of the area is depicted on 


Figure 4. 


In respect to access, the primary highway leading to East Helena 
would provide an all weather roadway to the site. On-site access 
would require approximately 1,500 feet of additional roadway to 
be constructed. The existing land use of the area is primarily 
agriculture. The closest proximity to development would be a 
subdivision located approximately two-thirds of a mile south of 
the site. The majority of the landfill operations for this area 
would be located within the confines of a large drainage coulee 
and consequently visual impacts to surrounding areas would most 
likely not be significant. 


pas Hydrogeologic and Physical Conditions 


Area A is underlain by Tertiary fluvial deposits comprised pri- 
marily of light brown to white sandy siltstone and volcaniclastic 
sediment with pumic fragments to 2 inches in diameter. Minor 
quartz and rhyolite sand and rhyolite pebbles are also found in 
these deposits. Pleistocene gravel deposits with cobbles and 
boulders are present on several hill tops and ridges in the area. 
Holocene stream channel deposits are present in ephemeral streams 
crossing the area and placer tailings and gravel pits are also 
found in the area. Tertiary deposits are moderately lithified 
and would likely be ripable for use as cover material for land- 
fill operations. 


Well logs from five domestic wells located three-quarters to one 
mile south of the area indicate that the Tertiary deposits are at 
least 240 feet thick. Static water levels in the wells average 
over 100 feet, with the minimum depth to water being 60 feet. 
Wells completed in the Tertiary deposits generally produce 4 to 8 
gallons per minute. This indicates a low or very low permeabil- 
ity for the Tertiary aquifer material. Pleistocene gravel de- 
posits are relatively thin and unstaturated in the area. Al- 
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though no wells exist in the immediate area, ground water use 
could be for either domestic or stock use. Limited quantities 
available would limit the agricultural use of ground water. 


Above-site drainage is limited by Interstate 15, and is less than 
0.5 square miles. Ground slopes in the area are approximately 
five percent, and seismic risk is low with no active or inferred 
faults within 500 feet of the site. 


B. CANDIDATE AREA B 


Area B is generally located 1 to 3 miles east of East Helena and 
partially extends into Jefferson County. The area generally 
extends for approximately 2 miles in an east-west direction and 
for 1 mile in a north-south direction and is located parallel to 
and south of the Burlington Northern tracks. The location of 
this area is depicted on Figure 5. 


Access to the aréa would be on U.S. 12/287 which provides an 
excellent all weather highway. Depending upon the exact location 
of the landfill, approximately 1,000 to 5,000 feet of improved 
roadway would have to be constructed along with a Burlington 
Northern railroad crossing. The existing land use is agricul- 
ture. Depending upon the exact location of the site, the closest 
proximity to the nearest dwelling would be approximately one- 
quarter to one-half mile in distance. Due to the relatively flat 
slopes in the area, the landfill would most likely be a trench 
operation. Visual impacts would be minimal for the most part due 
to the high grade of the Burlington Northern tracks which would 
obscure the area from Highway 12/287. 


Zn Hydrogeologic and Physical Conditions 


Area B is underlain by Tertiary deposits consisting predominantly 
of light brown sandy silt layers up to 10 feet thick with some 
interbeds of silty, sandy gravel layers up to 6 feet thick. 
Gravel and cobble clasts to 6 inches in diameter comprise approx- 
imately 80 percent of the gravel layers. Overlying the Tertiary 
deposits in the central portion of the area is Pleistocene gravel 
alluvium. Median size of the gravel alluvium is 1 to 2 inches, 
however, cobbles and boulders also are present in minor quanti- 
ties. Tertiary deposits would be ripable and make reasonably 
good cover material. Pleistocene gravel deposits would be more 
difficult to work with due to the presence of cobbles and boul- 
ders, and also are more permeable than the Tertiary deposits. 


Two well logs in the area indicate the Tertiary deposits extend 
at least to 200 feet, and possibly to depths greater than 500 
feet. Static water levels in the two wells are at 83 feet and 
160 feet. Well yields from the two wells completed in the Ter- 
tiary deposits were around 30 gpm. This indicates that the 
Tertiary deposits have a moderate to low permeability. The 
closest domestic well is in the center of the area, and could be 
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1000 feet to over 5000 feet from a proposed landfill location. 
Use of ground water in the area is for domestic and stock pur- 
poses. 


Approximate drainage areas of ephemeral streams transgressing the 
area are variable, with the largest drainage area being between 
1.5 and 3 square miles. An irrigation ditch is located in the 
area, and could be located within 1 mile of a potential landfill 
site. Ground slopes in the area vary from two to nine percent 
and the distance to active or inferred faults is more than 500 
feet. 


C. CANDIDATE AREA C 
ie Location 


Area C is basically located directly north of Area B on the north 
side of U.S. 12/287. The area generally extends for approxi- 
mately 1,000 acres and is basically bordered by Mitchell Gulch on 
the east and local access roads on the remaining three sides. 

The general location is depicted on Figure 6. 


Like Area B, access to the area would be on U.S. 12/287. Depend- 
ing upon the exact location of the site, approximately one-half 
to one and one-half miles of improved roadway would have to be 
constructed from U.S. 12/287 to the entrance. The existing land 
use is agriculture. The proximity to the nearest dwelling would 
most likely be a minimum of one mile depending upon the exact 
location. Like Area B the site would be a trench type operation 
due to the flat slopes in the area. The area would be somewhat 
visible to traffic on U.S. 12/287, even though it would be lo- 
cated approximately one mile from the highway. Thus the visual 
impacts would most likely be minimal. 


ae Hydrogeologic and Physical Conditions 


Geologic materials underlying this area are Tertiary deposits 
similar to those in Area B. Several ephemeral stream channels 
cross the area and contain thin Holocene sand and gravel de- 
posits. Tertiary deposits would likely be ripable and provide 
good, workable cover material for a landfill. Four well logs 
available for the area indicate that Tertiary deposits extend to 
at least 180 feet, with static water levels ranging from 21 to 80 
feet. Well yields vary from 15 to 25 gallons per minute, indi- 
cating moderate to low permeability of the Tertiary aquifer. 


Depending on the location of the landfill, the closest domestic 
well could be 2,000 feet to 7,000 feet from the site. Ground 
water is used for domestic and stock watering purposes. Limited 
agricultural use may also be possible. No springs or ditches are 
located within two miles of the site. The maximum drainage area 
above a landfill in this area would be 1.5 to 2 square miles in 
size. Slopes at the site are approximately two percent. Two 
concealed faults cross the general area, however, a landfill 
would likely not be located directly on either. 
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D. CANDIDATE AREA D 


1. Location 

Area D is located approximately 8 miles east of Helena adjacent 
to Canyon Ferry Road. The area consists of approximately 600 
acres and is bisected by Hart Drive. The general location of the 
area is depicted on Figure 7. 


Access to the area would be on Canyon Ferry Road. It is antici- 
pated that the additional traffic on Canyon Ferry Road as a 
result of a landfill located in this area would impact the road- 
way. It may be necessary to improve Canyon Ferry Road to the 
landfill to accommodate the possible increased traffic. Hart 
Lane would also have to be improved for approximately one-half 
mile. The existing land use in the area is agriculture. The 
proximity to the nearest dwelling would be approximately one- 
third mile. The typical landfill operation of the site would be 
a trench type. The area would most likely have some visual 
impacts due to the close proximity of Canyon Ferry Road and Hart 
Drive. 


ah Hydrogeologic and Physical Conditions 


Area D is entirely underlain by Tertiary deposits similar to 
those present in Areas B and C. Several small drainages origi- 
nate in the area and contain thin alluvial sand and gravel de- 
posits. Data from wells in the area indicate that the Tertiary 
deposits are greater than 130 feet thick. 


Water levels of wells in the area vary from 20 to 100 feet below 
ground surface. Wells yield 19 to 30 gallons per minute, in- 
dicating low to moderate permeability in the Tertiary aquifer. 
The closest domestic well would be 2,000 to 5,000 feet from a 
landfill located in this area. The Helena Valley canal also 
traverses the site and could be within one half mile of a land- 
fill site. 


The maximum drainage area above any site in the area would be 
less than 0.5 square miles. Ground slope in the area varies from 
two to three percent. An inferred/covered fault also crosses the 
southwest corner of the site and could be within 500 feet of a 
fendpinl . 


ies 


E. CANDIDATE AREA 


5 Location 


Area E is located approximately one mile south of the Lake Helena 
Causeway. As indicated on Figure 8, the general area actually 
includes two sub areas located within one-half mile of each 
other. The candidate area is generally located east of Lake 
Helena Drive and west of the power lines running from Hauser Dam 
to East Helena. The two sub areas comprise approximately 500 
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With respect to access, the primary highway leading to the area 
would be Highway 280 which leads to Lakeside. This highway is in 
fairly good condition and could most likely accommodate the 
potential increased travel resulting from locating a landfill in 
this area. Approximately 1 to 2 miles of Lake Helena Drive would 
likely have to be improved however. The area is primarily un- 
useable for farming due to the extreme slopes. A landfill in 
this area would be an area cut and fill type operation. Due to 
the close proximity to existing dwellings (one-half mile or less) 
and the steep slopes, it is possible that precautions would be 
needed to avoid potential visual impact. 


2: Geohydrological and Physical Conditions 


Area E is underlain by Tertiary deposits consisting of clay, 
siltstone, arkosic sand and gravel beds, and thin lignite beds. 
These deposits are partially lithified and would provide adequate 
to good cover material. <A well to the north of the area likely 
remained in Tertiary deposits to 740 feet. 


Static water levels vary from 97 to 190 feet in wells in the 
area. Yields vary from 2 to 20 gallons per minute, indicating 
moderate to very low permeability of the Tertiary aquifer. 

Ground water in the area is suitable for domestic and stock use. 
No agricultural use would be likely given the low well yields and 
deep water levels. Domestic wells are located 2,000 to 5,000 
feet from potential landfill sites in the area. A spring is 
located approximately one mile to the north of the area. 


Drainage areas in the area are small, with the maximum size above 
a potential site being less than 0.5 square miles. Land slope in 
the area is moderate to steep and no faults or inferred faults 
are located within 500 feet of the area. 


F. CANDIDATE AREA F 
Ls Location 


Area F is located immediately north of Silver City which is 
approximately 16 miles from Helena. The area extends for approx- 
imately one mile parallel to the Burlington Northern railroad 
tracks. The area consists of approximately 600 acres. The 
general location of the area is depicted on Figure 9. 


The primary access to the site from Helena would be Highway 279. 
This all weather roadway would be capable of handling the traffic 
to a proposed landfill in the area. Depending upon the actual 
location, approximately 1,000 to 4,000 feet of access road would 
have to be improved to the area. Currently the site is used for 
grazing. The nearest dwelling is located approximately one-half 
to one mile from the site depending upon the exact location. Due 
to the flat slope of the area a trench type operation would be 
used. Due to the relatively low number of dwellings in the area 
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coupled with the fact that the highway is approximately one-half 
to one mile from the area, very minimal visual impact could be 
expected. 

ae Hydrogeologic and Physical Conditions 


Area F is located outside of the Helena Valley and only regional 
geologic mapping and information are available for the area. The 
site generally consists of gently sloping (2 to 3 percent) allu- 
Vial and colluvial deposits below Belt Series Precambrian rocks 
outcropping to the northeast. Depth to bedrock is estimated to 
be greater than 50 feet over the area. Wells drilled at the 
south edge of the area encountered alluvium to a total depth of 
168 feet. 


Static water levels in two wells at the south end of the site 
were 98 and 100 feet. Claimed beneficial use of each well is 8 
gallons per minute. No other wells are present in the area. The 
nearest well to a potential landfill site would be 5,000 to 10,000 
feet. Aquifer permeability is likely medium to low. Ground 
water use in the area would be for domestic and stock watering. 

An irrigation ditch does flow across the site, possibly within 
one-half mile of potential landfill sites. No faults or inferred 
faults are located within 500 feet of the area. 


G. CANDIDATE AREA G 


is Location 


Area G@ is located approximately three miles north of Helena 
immediately north and west of the existing Scratchgravel Dis- 
trict’s landfill. The Scratchgravel Hills are located north of 
the site and Burlington Northern Railroad tracks are located on 
the eastern edge of the area. The approximate location of the 
area is depicted on Figure 10. 


Access to the site would be good through the use of Green Meadow 
Drive, which is planned for widening and improvement, and Frank- 
lin Mine Road. Approximately one-quarter to one-half mile of on 
site access road would be required. Currently the site is used 
on a limited basis for grazing. The majority of the site would 
likely utilize a trench type operation due to the relatively flat 
slopes on much of the site. Visual impacts of the site could be 
moderate to significant due to the close proximity to major 
subdivisions and dwellings to the east and south of the area. 


2. Geohydrological and Physical Conditions 
Area G is covered by relatively thin Pleistocene and Holocene 
terrace and alluvial fan deposits. Depths to diorite bedrock are 
6 to 16 feet immediately south of this area. Bedrock is present 
at the surface at the north edge of this area. Alluvial deposits 
are comprised of sand, silt, and cobble gravel. This material 
would be good cover material for landfill operations. 
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Water levels in wells just south of the proposed area vary from 
31 to 41 feet. Hydraulic conductivity of the bedrock aquifer at 
the Scratchgravel landfill to the south range from .0014 to .0008 
cm/second. These values are typical of relatively low perme- 
ability materials. The primary downgradient use of ground water 
is for domestic purposes. Some stock and agricultural uses are 
also present. Domestic wells are present within 500 feet of this 
proposed site. The Helena Valley Canal is located within one- 
half mile of the site, and the drainage area above the site is 
less than 1/2 square mile is size. Surface slopes vary from four 
to ten percent and average six percent. A normal fault was 
mapped by Schmidt (1986) on the east edge of this site. 


H. - CANDIDATE AREA H 


Nie Location 


Area H is located approximately five miles northwest of Helena. 
The site is approximately one-half mile north of the northern 
property line of the Fort Harrison Military Reservation. The 
area lies just north of the Cherry Creek drainage area and south 
of Birdseye Road. The area encompasses approximately 200 acres. 
The general location of this candidate area is depicted on Figure 
ht Os 


Access to the area from Helena would be on Birdseye Road. It 
would be necessary to construct approximately one and a half 
Miles of access road from Birdseye Road to the area. Currently 
the area is used for agriculture and grazing purposes. Due to 
the rolling and topography of the area, a partial cut and fill 
and trench type operation would be used. Due to the relatively 
high number of residents and subdivision activity to the east and 
north of the area, some visual impacts could possibly be expected. 


ae Geohydrological and Physical Conditions 

Area H is covered by Pleistocene pediment gravel, comprised of 
sandy, silty gravel. Bedrock exposures surround this site and 
bedrock is also present in the center of the area. Wells to the 
south encountered bedrock at 9 to 69 feet. Depth to bedrock is 
likely less than 20 feet for much of the area. The pediment 
gravel would be adequate cover material for a landfill. Wells to 
the south encountered water at 50 to 70 feet below ground sur- 
face. The average ground water level in the area appears to be 
at 50 to 60 feet. Bedrock material at the site is likely gran- 
ite. A relatively low permeability is typical of most granitic 
rocks. Wells in the area yield from 3 to 20 gallons per minute. 
This also indicates a low permeability for the aquifer. Ground 
water use in the area is principally for domestic and stock 
watering purposes. 


Distance to the nearest domestic well is approximately 2,000 
feet. An irrigation ditch is located within one mile of the 
site, and the drainage area above the site is less than one half 
square mile in size. The average slope in the area is four 
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percent, and no faults or inferred faults are located within 500 
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lll. DEVELOPMENT OF RATING SYSTEM 


To evaluate the eight (8) candidate landfill areas selected by 
the study committee and consultant, a rating system was developed 
by the consultant. Initially to develop the rating system the 
consultant and the study committee reviewed the 37 rating cri- 
teria that were developed during the initial screening process. 
These criteria were then reduced with some criteria eliminated 
and others grouped together. Ultimately 29 specific criteria 
were selected for use in conducting the evaluation and ultimate 
rating of the 8 selected candidate areas. 


Each of the 29 criteria selected were assigned a weighting factor 
depending upon their importance and significance. The weighting 
of the criteria varied from 1 to 5 with a 5 rate factor repre- 
senting the most significant and a 1 factor representing the 
least significant criteria. The listing of the criteria as well 
as the weighting of each as determined by the consultant and 
study committee is depicted on Table 3. 


Once the weighting factors were finalized, the consultant de- 
veloped specific ranking requirements for each of the 29 specific 
criteria. These requirements would then be used to rate each of 
the eight candidate landfill areas. For each criteria category, 
the ranking requirements were developed on al to 5 basis with a 
5 rank indicating the most suitable situation for locating a 
landfill and al rank indicating the least desirable situation 
for locating a landfill. This ranking data was then reviewed by 
the study committee and modifications were made as agreed upon by 
the committee. The final ranking requirements that were used to 
rate each candidate area is summarized in Table 4. 
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TABLE 3 


RANKING CRITERIA WEIGHTING ANALYSIS 


WEIGHT=5 


* Depth to Water 
*Depth to Bedrock 
*Land Use Potential 
‘Proximity to Population Density (Aesthetics) 
xProximity to Waste Centroid (Transportation Costs, etc.) 
XSite Operational Costs 
‘ Surficial Materials 
‘ Base Materials 


WEIGHT =4 


‘ Aquifer Permeability 

* Current Land Use & Zoning 
Cultural & Historical 

XSite Development Costs 


WEIGHT =3 


"Groundwater Quality & Use 
> Distance to Domestic Wells 

Scenic Value 

Threatened Species 
xTransportation Network 
‘Size of Parcel 

Air Quality 


WEIGHT =2 


4’ Above Site Drainage Area 

* Slope 

«Distance to Springs, Ditches 

x Distance to Paved Roadways 
xDistance to Available Electricity 
yJurisdictional Constraints 


WEIGHT= 1 


* Climatology 
- Seismic Risk Zones 
‘Wildlife 

Noise 
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IV. CONDUCT RATING ANALYSIS 


Upon completion of the development of the ranking system, the 
consultant developed a matrix to quantify the actual rating of 
each candidate landfill area. The matrix basically involved 
multiplying the appropriate rank as determined by the consultant 
and committee by the appropriate weighting factor for each cri- 
teria for each candidate area. The results of this work is 
summarized on the work sheets in the attached Table 5. The 
products of the multiplication of each criteria were then totaled 
to obtain the cumulative rating score for each candidate area. 
These total rating scores for each area are summarized in Table 
oo 


As indicated on Table 6 the total rating score of the 8 candidate 
areas varied from a low of 272 points for Area G@ to a high of 357 
points for Area E. Further analysis shows that the scores for 
Areas A, B, C, D, E and F are all within four percent of each 
other whereas Areas G and H are significantly lower than the 
other six areas. It is also interesting to note that an analysis 
of the ratings by criteria for Areas G and H indicates that Areas 
G and H consistently rated lower in almost all of the 29 criteria 
compared to the other 6 candidate areas. 


18 


meta | 

te wbicas Léndos 2 
; hevloyns paved em 
tastinenen sit yd ben besa. 
~tuo doses 20% - roto? wt 
in et vide etidt te adda 
a aT .t sidaT: bedoesse ot 
| bétavod away eamw ep ekg Ph fives t 
4 sets etebihwso topes tok . 
side? at hbasivenhwa Le ser a & 


= er ee 
a ahs 


Sebibaso 8 ef? YW #L0H8 waits 3 ; 
ao to ea ha 3 x o2°D seth iOF ednk 
tot Betour ent ‘wale cy onde slew 
done to doa ij ‘tHe t t abde tee 3 
ed? asas “ape E vitasott low ce aa 
ztaviegsws a6 Jehit eFon of 2013 2am 
teat eadsolibat a ie ) a 
1o G8 edd to [is teoml i 


+ i. Sabet ete 
Bd Oe 
pS BD aeexs eeoxoly: ; 
te on snnaae sia 
ekiabiie ef bat gutds mi 
7% bate Vitae LEAS, fo dh 
tba a weddo oft of bene HOD 


rig 


(Uiem x BuyUeYd) TWIT OL 


WLOLAEAS 


S}SOD TeuoT}eASedO 933TS 


oO 
N 
oO 
N 
haw 
N 
rl 
™ 
o>) 
N 
ee) 
N 
ee) 
N 
100) 
N 
Wa) 


N 

= 

~ 
Ere 
ee 
ele 
Ce 


(S}3S0OD uoTzeR1I0dSUeAL) PTOZ 
-}uUaeD a3Ssem 0 ARTwWTxoIg 


@ 
iG 
e 
a 
o 
gi 


(sotzeyuysey) AAtsuseq 
uotze{tndog 03 ARtTwtxoirg 


TetT}UuUaOg esq pued 


EE 


a 
[eee 
MH-fef-[-f-[-[- 

on 

c 


Te TAS IeN aseq| 


STRPTIAIEW TetToOTsans 


a 
ba 
i. 
cE 
ba 
Ea 


yOoTIpeg o} yYyydegq 


Zt39}emM 03 YWdaq 


wa ls 
SISAIVNV ONILVY T1IS 


G 9/GeL 


a 
a 
eS 
- 
| 
Eg 


vi 
ae 
ag 
ok 
a 


Jaa 


ee ana Pree 
ia ae ce | fll 


fi 


ee oe a Sluetnaneeianh siete ee oe +i pane AN 8 


: t i 


: 
"ty j 

} , . ; " 4 
} i. 

‘ | r 

a | ae i oe, tele a cme te age es Cee nae 
‘ ‘ 

' , 


oy 


~ 
' 
; 
t 
’ 
5 
5 
, 
: 
J 
’ 
i 
? 
i 
: 
— 
| 
: — - ae 


i. 
=o 


z 
<2 7 
‘ { ed et mm 
3 ey —_— 
ty 4 . a 
f ( . 
re s wil poe tai Fans ~ o ere er er errno oo 


A 
eet see ee oy, ‘ihe a a 


; 
: 

ee een 
’ . 
. 


—<_—* 


a 
er . 


oS * A, ery) 


wr 


eh. = 
CG LLL A LGA AIR so Dern 


TOV 


gIKS Obst s¢: 


— 


. 
. 


weborrertou cce 
= od 
= +} 


iz = 
= 


= 
5) 
a? 


— 
ane 


GuBIEM x GuyueY) TWILL OL 


“sila eal ie 


ZuaudoTsasq a3TsS 


osm puey juerzAnD 


TEDTIOISTH BY TFeany TNO 


AyTTtqeourtsqg Iaztnby 


SS DF 
ONILVY VAYV LHDISM 


SISAIVNV DONILVY TIIAGNV 1 
(penuljuod) g ajqey 


ote 


Meare ms 


—— —_ | eine sn aeina 


eel 


= eee 


a phen - Aca tt 
a lp Mrs 


eg Ae a te At _ 


ae green 
7 
hs 
t» 
4 
© erent eete Ho 
oe eee 


; 
| 
. 
. 
) 
| 


; 
—v a a 
‘ ; 


Se 


. i 
: 


eee. Sa 
; 
| 


a a A eee Amemngures 


. 4 . : : i , a : 4 
— a ot ann es - - : . - amet ioe 
7 ‘ : — a 
t ‘ _ = ¥ w = ie 
| ies ag JATOTSU2 
= r ‘ a P ri : : ~ =e - 
amg +; +f ; : : a | : » ai 3 Py 
os 3 } ; c — 
: mah aener is ee ee ae ee RR, = 
eoetquanes (ee & oO eee ee ee —— ~ ~~ 4 a ome oe oe — 
; ' ; 7 , ~ 
: P 


a ~ _ 
— for Pe 4 
aed 4 
‘OT | 
kc > = : 
Sin <= a 
7 i.  * 


i 
2 
| 


2 eee eee + a 
; 
ead 
——— 


GripieW x enblash? JA 


Re =e 


} —_ 
: = 


owed ae 


ba : ba : 2.2 ) pe ; 


- 
ee ee ee > ——— a ae eanannnnns 


S € S 


v S S G S A3TTeNO AtTY 
© Teorzed FO 9aZTts 
€ SENTeA OTUSDS 


MAIOMFSON UOTeRAOdSUReAL 


199) 


Satoeds paus,eoliL 


op) 


eso 3 ATTeENO AsezemMpunoiry 


STIOM OT}FSSaWOd OF SDUe STG 


SSS SSS > === === ae 
SISAIVNV ONILVY TIISGNV 1 
(panuljuod) g aqey 


4) 


~ 
4 
} i 
199) 


QuBian x Suyuey) TWIOL 


ee 
aS 


SjutTet}zSsuoD Teuotzotpstang 


Ww) 
Ww 
uy) 
Wa) 


ARTOTIZOETT 
STQeTTeAY Of sdUe STAC 


sAempeoy psAedg Oj} Ss0uUe STG 


pes 
Ee 
eee. 
= = early eHeuteiqd 33TS saogy 


"D330 ‘sayoitd 
‘shutads 0} sdue4stq 


rr 

ae) 

; i 

: 
(aaaae 


a onvervauy Ra] auto 
SISAIVNV DONILVY TIIGNVT 


(penuljuod) g ajqey 


einisrienod (scortsibalt 


em i 


ee eee 


, > 
< < = “ 
oer a te ee ee oe 


wo wo 
4 4 
™ ~ 
4 = 
on fo 
_ 4 
™~ ™~ 
4 a 
Ta) Ta) 
— 4 
Ta un 
4 4 
™~ ™~ 
qo a 
Ta) Ta) 
oe : 


Qubiam x SuryueYd) TW OL 


WLOLENsS 


ABoTo}ewtq{To 
7H Se ce 


See ee 
SISATIVNV DONILVY TIIGNV1I 
(panuljuod) g ajqey 


SO2uOZ ASTY OTwsteas 


t 2 

Ee Fr 

: 
ire 

. 

wo lives me 
Bs 


; 
: 
; 


Mekisjitia' 


is 
‘ 


@NBiOlv! 


IRR A 
b 
we 


DLVT deere » 


_— 
yy 


ae ee es 


‘ 

‘ 

i 

i 

y 

: F 
i” 

a oe — 


= 


° et Se — 


: 
| 


ee) ee 


: 

: 

= 
wisi 


—— 
. 
i 

NN “aaa 


TABLE 6 


HELENA/LEWIS & CLARK LANDFILL STUDY 
RATING ANALYSIS SUMMARY 


Weighting 

Category 
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4 ie 
3 81 
2 DA 
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PART FOUR 


EVALUATION OF INTERMEDIATE PROCESSES 


l. GENERAL 


The primary purpose of this Work Element was to identify and 
generally evaluate various intermediate processing or transporta- 
tion systéms in conjunction with the selection of a new landfill 
site. The primary purpose of considering these intermediate 
processing or transfer alternatives is to potentially reduce 
transportation and/or lower landfill operating cost. Since the 
waste collection and transportation practices for the City of 
Helena compared to the residents located outside the City are 
substantially different, a separate analysis was conducted for 
each entity. <A separate analysis that addresses resource re- 
covery of the waste in the area is also included at the conclu- 
sion of this chapter. 


ll. CITY OF HELENA ANALYSIS 
A. Intermediate Processes 


Currently there are numerous types of equipment being marketed 
which process solid waste prior to landfilling. Reasons for 
processing waste prior to landfilling usually are two-fold; 
either; 1) the topography, climatic conditions or distribution of 
population is such that it is not practical or economical to 
locate and/or utilize a sanitary landfill using conventional 
techniques, or 2) the waste’s composition or physical conditions 
must be altered so that all constituents can be recovered and 
reused. For this section the concerns of item (1) will be ad- 
dressed. Concerns of item (2) will be addressed later in this 
chapter. 


Based on the consultant’s experience, it was determined that two 
major types of intermediate processes warrant discussion for use 
within the study area; these are shredding and baling solid 
waste prior to disposal at a sanitary landfill. Included in the 
following narrative is a description of the applicability of 
these processes to the study area’s needs. 


Te: Shredding 


The primary purpose of shredding solid waste is to obtain a 
material with more uniform properties. Once shredded, the mater- 
ial is better suited for landfilling, baling or recycling. In 
conjunction with landfilling the primary purpose of shredding is 
three fold; 1) it provides a uniform material which will compact 
more easily with less possibilities of future settlement, 2) it 
reduces volumes and thus reduces transportation costs when large 
distances are incurred and 3) it reduces operational problems by 
minimizing rodents, flies, blowing litter and uncontrolled fires. 
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Prior to 1980 there were several shred-landfill operations in 
existence in the U.S. One such facility was located in Great 
Falls. <A review of this facility in 1980 by the local officials 
indicated several negative concerns. Basically, it was deter- 
mined that the Great Falls facility was not economical due to the 
high capital and annual operating costs. These costs substan- 
tially outweighed the benefits that the shredding facility pro- 
vided. Due to these adverse deficiencies, the Great Falls facil- 
ity was closed in 1980. 


Based on the situation in Great Falls as well as similar results 
occurring throughout the nation, it is not recommended that the 
City of Helena pursue a shred-landfill operation at this time. 


yet Baling 


The primary purpose of baling solid waste is to considerably 
reduce the wastes volume. The reduction of the waste volume 
affords several advantages in the management of solid waste. In 
regard to the transportation of solid waste, baling can signifi- 
cantly reduce the number of trips and correspondingly the cost if 
large waste quantities and long distances are incurred. In 
regard to operating sanitary landfills in which wastes are baled 
initially, several advantages are obtained. These include; 1) 
elimination of loose blowing paper and rubbish, 2) better control 
of flies and rodents, 3) elimination of landfill compaction 
equipment, and 4) a decrease in operation and capital costs due 
to less cover material required and higher densities affording 
the conservation of land. 


Several types of balers are utilized today throughout the nation. 
Some balers compress the waste to densities in excess of 1,500 
lbs, per cubic yard and do not require any type of banding. 

Other types of balers compact waste to lower densities necessi- 
tating wire or twine ties. In the majority of instances baling 
facilities require an enclosed building for waste dumping, con- 
veying and processing. 


Based on the consultant’s research and experience, it was deter- 
mined that the operational advantages obtained from baling do not 
justify the high costs incurred from owning and operating the 
equipment. A modular size baling facility which would accommo- 
date the wastes generated in Helena would be in excess of 
$2,000,000 depending upon the improvements deemed necessary. In 
addition to the facility’s capital cost and the facility’s opera- 
tional costs, a sanitary landfill cost must also be added. In 
the Helena area it can be assumed that the total system cost of a 
baling system would be substantially higher then the costs of 
operating a conventional landfill. 


. 
a a ee re ee we 


The primary purpose of utilizing a transfer station is to reduce 
the costs of hauling waste from the point of collection to the 
landfill site. If a transfer system is utilized, it is antici- 
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pated that all individuals as well as the large collection packer 
trucks would deposit their wastes at the transfer station. The 
wastes would correspondingly be loaded into large capacity 
trailers for transfer to the landfill site. 


There are basically two types of systems that can be considered 
when evaluating the transfer station concept; 1) hauling the 
waste in a relatively “loose” condition in large transfer trail- 
ers or 2) hauling the waste in a "compacted" condition utilizing 
a hydraulically operated ram to compact the waste into large 
trailers. In accordance with the current technology, most munic- 
ipalities in the nation are implementing the "loose" haul system. 
The "loose" haul system is in most cases more economical than the 
“compacted” haul systems due to the following reasons; 1) loose 
haul systems have substantially less facility capital and annual 
operating costs and 2) due to the weight limitations and new 
technology of trailer design, the loose haul system can actually 
haul more tons per load than the compacted systems. For these 
reasons the consultant evaluated the “loose” haul system for this 
analysis. 


For this analysis it was assumed that all wastes that currently 
are being disposed of at the existing City of Helena landfill 
would be received and loaded into transfer trailers in a new 
enclosed transfer station facility. The facility would be 
located at the existing landfill site. The transfer trailers 
would be open top and loaded from the above tipping floor using a 
front-end loader. A mechanical arm would be used to consolidate 
the load and provide some compaction. The trailers would be 
approximately 50 feet long and have a payload of approximately 22 
tons. The trailers would have a moving grate system in the floor 
that would allow the discharging of the load at the landfill site 
in approximately five minutes. A layout of the transfer facility 
is depicted on Figure 12. The capital cost to construct and 
equip the facility is estimated to be $992,000 (See Table 7). 


In order to determine the economic feasibility of utilizing a 
transfer station, it is necessary to estimate the total cost of 
the transfer system and compare this with the cost for each 
individual car, pickup, truck and packer to travel to the land- 
fill site. The costs for these two options are summarized herein: 
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STATION LAYOUT 


Figure 12 
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TABLE 7 


CITY OF HELENA TRANSFER STATION 


CAPITAL COSTS 


ITEM 


Land 

Sitework & Utilities 
Building 

Concrete 

Finish Work 
Mechanical 
Electrical 


NOU LP WMH 


Subtotal 
8. Contingency 
9. Interest During Construction 
10. Engineering 


TOTAL 


1 Front End Loader, etc (1) 
2. Mechanical Arm (2) 
ey, Extra Trailer (1) 


Subtotal 


TOTAL 


TOTAL 


$ 15,000 
100,000 
210,000 
300 , 000 

12,000 
20,000 
__20,000 


$677,000 


$842,000 


$ 35,000 


$150,000 


$992,000 
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INDIVIDUAL HAUL _TO LANDFILL 
ANNUAL COST PER MILE 


fia (2) Annual 
Item Units Unit Cost Cost Per Mile 
Packer Truck io, ouUu tOonss yr $.68/ton-mile $13,260 
Individuals 29,000 loads/yr $.15/mile ea dale 
(each way) 
Total $21,960 
(1) Based on 1986 City of Helena landfill records. 
(2) Based on estimates determined by Damschen & Associates 
TRANSFER _ ALTERNATIVE 
A. Rix COSTo 
Item Annual Cost 
Transfer Station Operation $70,000 
Transfer Station Amortization of Equipment 
CS yrs 94) 38,000 
Transfer Station Amortization of Facility 
(20 yrs - 9%) 92,000 
TOTAL ANNUAL FIXED COSTS $205,000 
Less Landfill Cost Savings Due To The Fact That Substantially 
Less Numbers Of Vehicles Would Travel To The Landfill Under This 
Option: 
Insurance $10,000 
Litter Control LOE OGG 
Road Maintenance » oe) 
$25,000 
NET ANNUAL FIXED COSTS $180,000 
VaR VARIABLE COSTS PER MILE PER YEAR 
Transfer Trailers (30,000 tons/yr X $.22/ton-mile) $ 6,600 
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Based on the information and assumptions developed on the pre- 
vious page it can be seen that for each mile the landfill is 
located from Helena, the annual transportation costs for the 
direct haul alternative increase at the rate of $15,360 compared 
to the transfer alternative ($21,960 -$6,600). The transfer 
alternative, however, has Fixed Costs in the amount of $180,000 
that also must be taken into account. The sensitivity of these 
factors for each alternative are graphically depicted on Figure 
i. 


As indicated on Figure 13, the break even distance at which a 
transfer station becomes economically feasible is approximately 
11.5 miles. For comparison purposes the same analysis was con- 
ducted assuming a 25% increase in waste generation. This an- 
alysis indicates that the break even distance from Helena at 
which a transfer station would become economically feasible would 
be approximately 9.5 miles. A review of the location of the 
candidate landfill areas indicate that five of the eight areas 
(B, C, D, E and F) are equal to or greater than 9.5 miles from 
the City of Helena and thus would warrant a more detailed study 
of the feasibility of implementing a transfer system. 
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Figure 13 
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lll. SCRATCHGRAVEL LANDFILL DISTRICT ANALYSIS 


In regard to evaluating possible transfer systems for the members 
of the Scratchgravel Landfill District, there are basically two 
options. Option 1 would include the closing of the existing 
landfill and replacing it with a transfer station similar to that 
evaluated for the City of Helena (obviously the facility would be 
smaller since there is only approximately 25% of the wastes 
generated in the District compared to the City of Helena’s land- 
fill). The second option would be to locate several container 
sites throughout the District. These containers would be ser- 
viced as necessary with the wastes hauled to the new landfill 


site. 


Due to the large distances and relatively low population densi- 
ties of the Scratchgravel Landfill District, the consultant rec- 
ommends that a container program would more efficiently serve the 
Scratchgravel District residents compared to a single transfer 
station. Basically there are two types of container systems that 
are being utilized in Montana. A brief description of each is 
included herein: 


Li. Green Box System 


This system basically consists of locating several small con- 
tainers varying from 4 cubic yards to 8 cubic yards in size 
throughout the service area. Containers are placed in locations 
that are readily accessible, including intersections of local 
highways, recreational areas and in or near small communities. 
These container systems can be designed such that the waste in 
the containers can be emptied into either a front loading or rear 
loading waste collection vehicle. Currently seven counties in 
Montana are utilizing this type of system for the disposal of 
wastes in the less populated area. The majority of these coun- 
ties utilize the front-loading collection vehicle arrangement due 
to its lower labor and operational costs compared to rear-loading 
systems, 


on Roll-Off System 

This system in concept is quite similar to the Green Box system 
with the exception that a fewer number of larger containers are 
utilized. In most instances, the size of the containers utilized 
in this type of system are approximately 40 cubic yards although 
containers varying in size from 20 cubic yards to 50 cubic yards 
do function well under certain circumstances. Because of the 
large size of the containers, a ramp must be built at the con- 
tainer site. Under this system, a specially designed vehicle 
with a truck chassis and tilt-frame bed is utilized to load, 
unload and transfer the waste from the container site to the 
disposal site. Unlike the Green Box system where the container 
is emptied on-site, this system requires the tilt-frame vehicle 
to leave an empty container and pickup the full container. Cur- 
rently several counties in the state are utilizing this system, 
including Cascade, Carbon, Yellowstone, Big Horn, Jefferson, 
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Broadwater, Madison and Valley counties. 


Based on the consultant’s experience in working with counties 
throughout the state, it is recommended that a Roll-Off system be 
considered in comparison to a Green Box system. The primary 
advantage of a Roll-Off system is the fact that the containers 
are large enough to accommodate all types of wastes including 
bulky materials, etc. Green Box systems can not effectively 
handle the larger size materials and ultimately the disposal of 
these large objects becomes burdensome and expensive. 


To effectively manage the wastes generated within the Scratch- 
gravel District, the consultant recommends that at least nine (9) 
container sites be constructed. As indicated on Table 8, the 
capital cost for these sites would be approximately $369,000 
($41,000 per site). As also indicated in Table 8, the net annual 
cost of the nine sites (after the estimated landfill cost savings 
due to the decreased traffic that would occur at the landfill 
site were subtracted) is estimated to be $35,000. 


To compare the net cost of the Roll-Off container alternative 
with the option of each individual hauling their own waste to the 
landfill, the net transportation costs for each option were 
estimated. These costs are summarized herein: 


INDIVIDUAL HAUL TO LANDFILL 
ANNUAL COST PER MILE 
Transportation OL) (2) Annual 

wloreModéy) oh Units Unit Cost Cost/Mile 
Packer Truck 3,000 Tons $.68/Ton-mile $ 2,040 

Individuals 35,000 Loads $.15/Mile 
(each way) 10,500 
Total pg Seah gw 


ROLLOFF TRANSFER ALTERNATIVE 


ee ee ee ee. Se 


Transportation Gh) 2) Annual 
wees Mode itl. * Units Unit Cost Cost/Mile 
Packer Truck 3,000 Tons $.65/Ton-mile $2,040 
Rolloff System 7,000 Tons $.58/Ton-mile 4,060 
Total $6,100 


(1) Based on data provided by Scratchgravel landfill supervisor 
(2) Based on estimates determined by Damschen & Associates 
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TABLE 8 


ROLLOFF CONTAINER SITES 


CAPITAL COST 


ITEM TOTAL 
Land EATS 
Concrete 18,000 
Earthwork 3000 
Fencing, etc 6,000 
Gravel Pee el ROL 

Subtotal Sou, OOO 
Engineering & Contingency ee UU 
Subtotal go 50,000 
Container Cost m5 FOU. 
TOTAL $ 41,000 


a 


Scratch Gravel, Silver City, Lincoln Road & Montana, 
Causeways, Canyon Ferry, Canyon Ferry Road, Sierra Road, Unionville, 
Colorado Gulch 


$41,000 X 9 Sites = $369,000 


ANNUAL COST 


ITEM TOTAL 
Amortization (20 years, 9%) $ 4d. O00 
Site Maintenance eee 00G 

Total Sao OUy 


LESS LANDFILL COST SAVINGS 


areata ic eGOonLro) ae ls AOL ETS 
Insurance 2 OY 
Litter Control 3,000 
Road Maintenance nee UO 

Total S15. 000 


NET ANNUAL FIXED COST $ 35,000 
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In order to determine the economic feasibility of utilizing a 
rolloff container system, it is necessary to estimate the total 
cost of the transfer system and compare this cost with the cost 
for individual hauling. The sum of the fixed and transportation 
costs of the container systems are graphically represented and 
compared to the transportation costs for the individual hauling 
option on Figure 14. As indicated on the figure, the breakeven 
point of where the rolloff container option becomes cost effective 
is at 6 miles. If it is assumed that the existing Scratchgravel 
landfill site is the centroid of waste generation for the Dis- 
trict, it becomes apparent that it would be feasible to implement 
a rolloff container system if any of the eight candidate landfill 
areas were selected with the exception of Area G. 
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IV. RESOURCE RECOVERY ANALYSIS 


As indicated in Part One of this report, the initial task of the 
study committee in 1985 and 1986 was to update the findings and 
conclusions of a Resource Recovery study that was conducted in 
1981 for the Helena area. The conclusions of that update deter- 
mined that resource recovery is not feasible at this time. Cor- 
respondingly, the study committee did not see the need to include 
a re-evaluation of this alternative in the consultant’s scope of 
work. 


During the six month period in which the consultant was selected 
and the study was initiated, however, the local officials dis- 
cussed the possibility of implementing a Resource Recovery Facil- 
ity with representatives of ASARCO, Inc. As a result of these 
conversations, the study committee added to the consultant’s 
scope of services a work element whereby the consultant and 
ASARCO officials would further discuss and evaluate this option. 


As the study progressed, the consultant provided ASARCO officials 
with data concerning the quantities of wastes and approximate 
landfilling transportation costs. Based on this information, the 
ASARCO officials evaluated the relative feasibility of their 
company constructing a resource recovery facility to handle the 
study area’s solid waste. A formal decision by ASARCO was de- 
livered to the consultant in a letter dated October 16, 1987. 
This letter basically concluded that it is not feasible for 
ASARCO to proceed with a resource recovery facility at this time. 
As indicated in the attached letter (see Appendix A), the primary 
reasons for this decision were due to economics, potential envi- 
ronmental impacts and socio-economic considerations. 
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PART FIVE 


CONCLUSIONS 


Il. SUMMARY OF PHASE ONE FINDINGS 


A. Landfill Location Analysis 

As indicated in Part Three of this analysis, eight candidate 
areas were evaluated during the course of this phase of the 
study. Correspondingly, a rating system was developed to rank 
each area. The analysis determined that the rating of six of the 
eight candidate areas were within four percentage points of each 
other. The ratings for the remaining two areas were signifi- 
cantly lower. <A summary of the rating analyses is presented 
below: 


Site General Location Rating Score 
A 1-2 miles S.W. of East Helena 342 
B 1-3 miles east of East Helena 

LSaqgucth not. ee dae) 349 
CG 2-4 miles east of East Helena 

Spasth fot. 1S 4) be) Scape 
D 8 miles N.E. of Helena 

(near Canyon Ferry Road) 342 
E 1 mile south of Causeway 

(near Lake Helena Drive) lew 

F North of Silver City 347 

G North of existing Scratchgravel 
Landfill 212 
H 5 miles N.W. of Helena 
(north of Fort Harrison) 200 


The final major task in Phase One of this landfill selection 
study was to eliminate three of the eight candidate areas. In 
order to accomplish this task a public meeting was conducted by 
the consultant and study committee to receive input. Approxi- 
mately 100 residents and local officials attended the meeting and 
discussed their opinions and offered suggestions. In addition 
to this meeting, the consultant and study committee invited all 
prospective land owners that may be directly affected by the 
eight candidate areas to a special meeting to obtain their input. 
Also a public notice was published in the local newspaper in- 
dicating an address in which written comments pertaining to the 
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landfill location study could be sent. 


Upon receipt of all comments, the consultant and study committee 
met on two separate occasions to discuss the findings and ulti- 
mately make a decision on which areas should be eliminated from 
further evaluation. Based on these meetings the committee ulti- 
mately voted to eliminate Areas D, G and H. Areas G and H were 
gZenerally eliminated due to the low rating scores as well as the 
substantial public opposition that was expressed. Area D was 
eliminated primarily due to the impacts that would result from 
the increased traffic on Canyon Ferry Road and Hart Lane as well 
as the visual impacts that would result due to the proximity to 
local residential units and Canyon Ferry Road. 


Bee ieanster Station Analysis 


As indicated in Part Four of this report, individual analyses 
were conducted to determine the feasibility of implementing 
transfer systems for the City of Helena and Scratchgravel Land- 
fill District. The primary purpose for these analyses was to 
determine if it is more cost effective for cars, trucks and 
packer vehicles to individually drive to a new landfill site, 
compared to implementing transfer systems whereby the indi- 
vidual loads would be brought to a transfer facility(s) for 
consolidation into larger loads for hauling to a new landfill 
site. 


The analysis for the City of Helena indicated that if a new 
landfill site is located in excess of approximately 9.5 miles 
from Helena, the City of Helena should consider implementing a 
transfer station system. This system would include the con- 
struction of an approximately $1,000,000 transfer station whereby 
all waste would be brought to the facility. The waste would 
correspondingly be loaded into semi-loads for transportation to 
the landfill site. Of the five candidate areas still under 
consideration, Area A is less then 9.5 miles, Area B and C are 
very close to the 9.5 mile range and Areas E and F are in excess 
of oo oimibles. 


In regard to the Scratchgravel Landfill District analysis, a 
rolloff container system was evaluated whereby nine - 40 cubic 
yard container sites would be strategically located throughout 
the District. The District members would then be able to dispose 
of their waste in the closest container site rather than hauling 
waste -directly to a new landfill site. As the containers become 
full, a specially designed tilt-frame vehicle would transport the 
containers to the landfill site. The analysis conducted herein 
indicated that if the new landfill is located further than 6 
miles from the waste generation centroid, the container system 
would be more cost effective than each individual hauling their 
own waste directly to the landfill. A review of the location of 
the selected candidate landfill areas indicates that all five 
areas are greater than six miles. 
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Upon review of this information and discussions with the study 
committee, it was determined that a more detailed analysis of the 
economics of implementing a transfer system for the City of 
Helena and the Scratchgravel District should be conducted during 
the second phase of this study. It was also decided that an 
analysis concerning the feasibility of using rail haul for candi- 
date Areas B and F should be conducted since existing Burlington 
Northern Railroad tracks are located adjacent to these two areas. 
This analysis will be conducted in Phase Two of this study. 


C. Resource Recovery Analysis 

As indicated in Part Four of this report, ASARCO, Inc. represent- 
atives were approached during the first phase of this study to 
determine the potential feasibility of ASARCO constructing a 
resource recovery facility at their East Helena smelter. ASARCO 
officials responded with a letter dated October 16, 1987 that 
indicated that it is not feasible for their company to implement 
such a program at this time due to economic, environmental and 
social considerations. This response coincides with previous 
studies conducted for the City of Helena in 1979 and 1981 con- 
cerning the feasibility of resource recovery in the area as well 
as the update prepared by the Study Committee in 1986. 


30 


ybutte oft ctw inoine eye bm 
ois lo ateayleas believeb exom 6 ts 
to wtiO eit 10% msdeye t)6temes to . 
yeHixuhb bedow eer od, bLporda sotrtekd Le sve . & a el p0908 
i teadt beblosb osls asw a1.  tonse. ih it to. sean -bac 
“thnses s0% losd Ilex satau Yo tL Ltd hem ts it untazesaon 2 
MOMNtIvE Baljetxe Boats betoubnodgus Poi ofa Y bes & ase 
i eedoest buorlist-ave 


i 
io. ad aa cae 


S4Ia ow Perper ot tnepathbs bagvaost. | 
“ubuse aint? te ow? suede at bent) 


nia i bal 
‘ -)). hapaaiks 5 


pita | ‘beaten vravooad e2TuOns a a 


gex .onl ,OORMBA ,dtoges shad to ‘wai $164: ab betsolbat ah 
buta ald? to seeped dowt ody uittinh Sedosouggs S18W aevide 
Ltoursegeo QUMALA bo’ yt Ribdiacet faistnstog edt eatm ateb 
totlom eceloll tant ‘ahete ga ytiltost yievoces! souions 
‘OBI ,8f st]8dotoO heceb nedtel « dtie bebumyeet aletot 1a 
1 1f) Gd VB MOD 1 ; yotleltdfasst fom et FI tedy: beteotbas | 
sf TeRiorivas ogc OF sub emit etd) t&é°Mea1 BOTW B one 
tvetg Afiw. esbisca ganogeet eldT .anolitssebtensos {6 DOB. « 
[UUl Bae OFYHL ni ijlel To “th eft sot. betoubsos eotbt ae 
+ 8926 of . 284 SHLbOGeT To ytllidiesst eddy ygotares 
Sei ai ia wold youse edt vi besagexq ape edt as 
ey 
a : he 
44 rang 


ll. PHASE TWO SCOPE OF SERVICES 


According to the Scope of Services in the consultant’s agreement, 
the next step of the landfill selection process is to conduct a 
detailed analysis of the selected five (5) candidate areas. For 
this analysis, specific landfill sites will be selected from each 
candidate area. For these selected sites, analyses concerning the 
following criteria will be evaluated. 


Environmental Conditions 


* Geohydrology, hydrology, geology, earthquake faults and 
soils 

* Drainage and topography 

x Air 

* Noise 

* Vegetation and wildlife 


Social Conditions 
* Land use and ownership 
* Transportation to the site 
* Local and on-site access 
* Traffic 
* Proximity to occupied dwellings and projected future 


development 
* Visual effects 
Economics 


* Availability and cost of land 

* Site development costs 

* Site operational costs 

xk Alternate transfer systems and costs 
* Total system costs 


Upon completion of these additional investigations and analyses 
for each site, a rating system will be developed. Correspond- 
ingly each site will be rated for comparison purposes. 


At the conclusion of the site rating analysis the consultant will 
develop a strategy for the implementation of a new landfill site. 
The strategy will address: 


Alternatives for site ownership 

Alternatives for site acquisition 

Alternatives for operating the site 

Alternatives for financing capital and operating costs 
Development of an implementation schedule 


x *KX*X 


During the Phase Two work it will be important to develop and 
maintain a public information and involvement program similar to 
the program conducted during the Phase One work. This program 
will be essential for reviewing interim findings of the analysis 
and obtaining public comment. 
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LETTER FROM ASARCO 
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EAST HELENA PLANT 


OctoBeER 16, 1987 


fire Barry E- DAMSCHEN, P.E- 
DAMSCHEN & ASSOCIATES 
CONSULTING ENGINEERS 

P. Q- Box 4817 

HELENA, MI 59604 


DEAR BARRY: 


In LATE 1985, THE CITY oF HELENA AND THE COUNTY OF LEWIS & 

CLARK ESTABLISHED A JOINT City/County Sotip Waste Stupy Com- 
MITTEE (CCSWSC) wITH THE OBJECTIVE OF INVESTIGATING LONG RANGE 
SOLUTIONS TO SOLID WASTE DISPOSAL FOR SOUTHERN LEWIS & CLARK 
County. IT IS ESTIMATED THAT WITHIN FIVE YEARS, BOTH CITY AND 
COUNTY RESIDENTS WILL EXPERIENCE A SHORTAGE OF LANDFILL CAPACITY 
FOR DISPOSING OF SOLID WASTE. 


SEVERAL ALTERNATIVES FOR SOLID WASTE DISPOSAL HAVE BEEN PROPOSED 
INCLUDING RESOURCE RECOVERY (WASTE TO ENERGY INCINERATION), 
INCINERATION (WITHOUT ENERGY RECOVERY), AND LANDFILL- I UNDER- 
STAND FROM OUR RECENT DISCUSSIONS THAT DAMSCHEN & ASSOCIATES 
HAVE BEEN CHARGED WITH THE RESPONSIBILITY OF ASSESSING THESE 
THREE ALTERNATIVES (FOCUSING PRIMARILY UPON THE ALTERNATE 
LANDFILL OPTION) AND REPORTING THEIR FINDINGS TO THE STUDY 
COMMITTEE. AS PART OF YOUR BROAD ASSESSMENT IN EVALUATING 
THESE PROSPECTIVE ALTERNATIVES FOR SOLID WASTE DISPOSAL, YOU 
HAVE REQUESTED THAT THE AsSARCO EAST HELENA PLANT DETERMINE 

WHAT INVOLVEMENT WE MIGHT OFFER IN DISPOSING OF THE SURROUND- 
ING AREA’S SOLID WASTE BY INCINERATION- IHIS BRIEF LETTER 
SERVES TO NOTIFY YOU OF ASARCO’S FINDINGS REGARDING THIS 

MATTER AS WE DISCUSSED AT OUR MEETING ON OcToBerR 9, 198/. 


IN ARRIVING AT OUR FINAL DETERMINATION, SEVERAL PRELIMINARY 
EVALUATIONS WERE MADE BASED ON OUR PRESENT PLANT CONFIGURATION 
AND INFORMATION PREVIOUSLY PROVIDED BY YOU- FIRST, THERE IS 
NO FACILITY IN PLACE AT THE EAST HELENA PLANT FOR INCINERATING 
THE VOLUME OF SOLID WASTE BEING GENERATED IN THE COUNTY- 
THEREFORE, AN ON-SITE INCINERATOR, ESTIMATED AT $5 MILLION, 
WOULD NEED TO BE CONSTRUCTED- ASARCO IS NOT IN A POSITION FOR 
COMMITTING TO SUCH A LARGE CAPITAL EXPENDITURE AT THIS TIME- 


ASARCO Incorporated, P.O. Box G, East Helena, MT 59635 
(406) 227-7100, Telex 31-3120 
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SECOND, RESOURCE RECOVERY (WASTE TO ENERGY INCINERATION) WAS 
NOT CONSIDERED A VIABLE OPTION SINCE OUR FACILITY ALREADY 
GENERATES EXCESSIVE HEAT FROM OUR PYROMETALLURGICAL OPERATIONS 
AND HAS NO MEANS FOR DELIVERY OR CUSTOMER DEMAND- JHIRD, 
SOLID WASTE INCINERATION WILL GENERATE A CERTAIN AMOUNT OF 
WASTE ASH WHICH CANNOT BE DISPOSED OF AT OUR FACILITY. JHIS, 
COUPLED WITH THE FACT THAT DEMOLITION BULK AND WHITE GOODS 
ARE NOT ABLE TO BE INCINERATED, WILL REQUIRE THE COUNTY TO 
RELY UPON SOME TYPE OF ALTERNATE LANDFILL DISPOSAL- FOURTH, 
ASSUMING A CHARGE OF $15/ToN To $30/TON FOR INCINERATION OF 
SOLID WASTE, ASARCO COULD OPTIMISTICALLY ANTICIPATE A RETURN 
ON A CAPITAL INVESTMENT NEAR 25 YEARS- 


IN SUMMATION, THESE FACTORS, ALONG WITH PROJECTED OPERATING 
COSTS, POTENTIAL ENVIRONMENTAL IMPACTS AND SOCIO-ECONOMIC 
CONSIDERATIONS, PRECLUDES ASARCO FROM ENTERTAINING THE PROS™~ 
PECTS SOF A SOLID WASTE INCINERATOR. 


If | CAN BE OF FURTHER ASSISTANCE IN EXPLAINING ASARCO’S 
POSITION PRIOR TO YOUR SCHEDULED MEETING NEXT WEEK, PLEASE 
FEEL FREE TO CONTACT ME- 


SINCERELY, 


| : 
\ ; / / : 
{ ria Ds Wee: ti i 


JON C- NICKEL 
[INDUSTRIAL QUALITY MANAGER 
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